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X This reportis also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have -
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).
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3. This report contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
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n 0O Priority
IH =
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v K
citations and explanations suporting such statement
vl O Certain documents cited
vii O Certain defects in the international application
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Certain observations on the international application
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INTERNATIONAL PRELIMINARY ,
EXAMINATION REPORT International application No. PCT/GB99/03699

I. Basis of the report

1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in
response to an invitation under Article 14 are referred to in this report as “originally filed” and are not annexed to
the report since they do not contain amendments.): .

Description, pages:

1-30 as originally filed
Claims, No.:
1-24 as received on 12/12/2000 with letter of 08/12/2000

et

Drawings, sheets:

1-5 . as originally filed

2. The amendments have resulted in the cancellation of:

[ the description, pages:
[0 the claims, Nos.:
[ the drawings, sheets:

3. O This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

D)

4. Additional observations, if necessary:

HI. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious),
or to be industrially applicable have not been examined in respect of:

O the entire international application.

X claims Nos. 11,12.

because:

Form PCT/IPEA/409 (Boxes I-VIII, Sheet 1) (January 1994)
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& the said international application, or the said claims Nos. 11,12, with respect to industrial applicability, relate
to the following subject matter which does not require an international preliminary examination (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said clalms Nos. are so unclear
that no meanlngful opmlon could be formed (specify):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion

could be formed.

O no international search report has been established for the said claims Nos. .

V. Reasoned statement under Article 35(2) with regard to novelty; inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes:
No:

Inventive step (IS) Yes:
No:

Industrial applicability (IA)  Yes:
: No:

2. Citations and exglanations

see separate sheet

Claims
Claims

Claims
Claims

Claims
Claims

1-24

1-24

1-10,13-24

VIIl. Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCT/IPEA/409 (Boxes I-VIli, Sheet 2) (January 1994)
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Re Item 1l : _
Non-establishment of opinion with regard to novelty, inventive step and

industrial applicability

Claims 11,12 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(l) PCT).

Re ltem V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
or industrial applicability; citations and explanations supporting such statement

1). _ The present application relates to compositions and methods for
delivery of superoxide dismutase (SOD), in particular bacterial SOD, to neuronal cells,
and in particular to the mitochondria of these cells. '

2). .Reference is made to the following document:

D1: FIGUEIREDO D M ET AL: 'Delivery of recombinant tetanus -
superoxide dismutase proteins to central nervous system
neurons by retrograde axonal transport' EXPERIMENTAL
NEUROLOGY,US,SAN DIEGO, CA, vol. 145, 1997, pages 546-
554, XP002102526

D2: FUJII J ET AL: 'A defect in the mitochondrial import of mutant
Mn- superoxide dismutase produced in Sf21 cells.' JOURNAL OF
BIOCHEMISTRY, (1998 AUG) 124 (2) 340-6. , XP0O00867725

3). D1 is regarded as being the closest prior art and discloses a
composition for delivery of SOD to neuronal cells, comprising:
- CuZn SOD (D1, p. 551); linked by Gly-Pro-Gly linker to a neuronal cell targeting

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997)
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component, said component being the C-terminus of the heavy chain (tetanus fragment
C (TC)), comprising the determinants for uptake and transport into neuronal cells (D1,
p. 546-547, Fig. 1). Said composition was used to be intramuscularly injected in mice.

3.1). Having regard to the available prior art, the claimed matter is novel
(Art. 33 (2) PCT).

3.2.1). The subject-matter of claim 1 differs from this known D1 in that the
linker is cleavable.

The problem to be solved by the present invention may therefore be regarded as to
provide the art with a composition wherein the SOD is released after translocation from
the neuronal targeting component.

The solution given in claim 1, i.e. a linker which is cleaved to release SOD, was neither
described nor suggested in the closest prior art document.
In consequence, claims 1-17 meet the requirements of Art. 33 (3) PCT.

3.2.2). With respect to claim 18, D2 is regarded of being the closest prior art
document, and discloses a polypeptide comprising a human SOD and a sequence for
targeting the polypeptide to a human mitochondria. :

. Claim 18 differs from D2 in that it refers to a polypeptide comprising a bacterial SOD
g and a sequence for targeting the polypeptide to a human mitochondria.

Such a polypeptide was neither described nor suggested in the closest pI'IOI' art, and
could, therefore, not be deduced in an obvious manner.

’
In consequence, claims 18-24 meet the requirements of Art. 33 (3) PCT.
3.2.3) The industrial applicability of claims 1-10, and 13-24 is acknowledged
(Art. 33 (4) PCT).

4). For the assessment of the present claims 11 and 12 on the question

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997)
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whether they are industrially applicable, no unified criteria exist in the PCT Contracting
States. The patentability can also be dependent upon the formulation of the claims. The
EPOQO, for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however, claims
to a known compound for first use in medical treatment and the use of such a
compound for the manufacture of a medicament for a new medical treatment.

Re ltem VII
Certain observations on the international application

1). It is clear from the description on page 5 that the following feature is
essential to the definition of the invention:

(1) linker is cleavable.

Since independent claim 18 does not contain this feature it does not meet the
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) PCT
that any independent claim must contain all the technical features essential to the
definition of the invention. o

2). Although claims 1 and 18 have been drafted as separate independent
claims, they appear to relate effectively to the same subject-matter and to differ from
each other only with regard to the definition of the subject-matter for which protection is
sought ..and/or.. in respect of the terminology used for the features of that subject-
matter. The aforementioned claims therefore lack conciseness. Moreover, lack of clarity
of the claims as a whole arises, since the plurality of independent claims makes it
difficult, if not impossible, to determine the matter for which protection is sought, and
places an undue burden on others seeking to establish the extent of the protection.
Hence, claims 1 and 18 do not meet the requirements of Article 6 PCT.

3).. _ The cleavable linker of claims 1 and 16 should be characterized by
true technical features (e.g. claims 2 and 17) (Art. 6 PCT).

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/GB99/03699

I. Basis of the report

1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in
response to an invitation under Article 14 are referred to in this report as “originally filed” and are not annexed to
the report since they do not contain amendments.).

Description, pages:

1-30 as originally filed
Claims, No.:
1-24 as received on 12/12/2000 with letter of 08/12/2000

Drawings, sheets:

1-5 as originally filed

2. The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:

3. O This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

4. Additional observations, if necessary:

lll. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious),
or to be industrially applicable have not been examined in respect of:

O the entire international application.

B claims Nos. 11,12.

because:

Form PCT/IPEA/409 (Boxes I-VIII, Sheet 1) (January 1994)
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X the said international application, or the said claims Nos. 11,12, with respect to industrial applicability, relate
to the following subject matter which does not require an international preliminary examination (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify): '

[0 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion

could be formed.

O no international search report has been established for the said claims Nos. .

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes:
No:

Inventive step (IS) Yes:
No:

Industrial applicability (IA)  Yes:

No:

2. Citations and explanations

see separate sheet

Claims
Claims

Claims
Claims

Claims
Claims

1-24

1-24

1-10,13-24

VIIl. Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCT/IPEA/409 (Boxes I-VIll, Sheet 2) (January 1994)
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Re Item lli
Non-establishment of opinion with regard to novelty, inventive step and

industrial applicability

Claims 11,12 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(l) PCT).

Re ltem V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
or industrial applicability; citations and explanations supporting such statement

1). The present application relates to compositions and methods for
delivery of superoxide dismutase (SOD), in particular bacterial SOD, to neuronal cells,
and in particular to the mitochondria of these cells.

2). Reference is made to the following document:

D1: FIGUEIREDO D M ET AL: 'Delivery of recombinant tetanus -
superoxide dismutase proteins to central nervous system
neurons by retrograde axonal transport' EXPERIMENTAL

- NEUROLOGY,US,SAN DIEGO, CA, vol. 145, 1997, pages 546-
554, XP002102526

D2: FUJII J ET AL: 'A defect in the mitochondrial import of mutant
Mn- superoxide dismutase produced in Sf21 cells." JOURNAL OF
BIOCHEMISTRY, (1998 AUG) 124 (2) 340-6. , XP000867725

3). D1 is regarded as being the closest prior art and discloses a
composition for delivery of SOD to neuronal cells, comprising:
- CuZn SOD (D1, p. 551); linked by Gly-Pro-Gly linker to a neuronal cell targeting

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997)
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component, said component being the C-terminus of the heavy chain (tetanus fragment
C (TC)), comprising the determinants for uptake and transport into neuronal cells (D1,
p. 546-547, Fig. 1). Said composition was used to be intramuscularly injected in mice.

3.1). Having regard to the available prior art, the claimed matter is novel
(Art. 33 (2) PCT).

3.2.1). The subject-matter of claim 1 differs from this known D1 in that the
linker is cleavable.

The problem to be solved by the present invention may therefore be regarded as to
provide the art with a composition wherein the SOD is released after translocation from
the neuronal targeting component.

The solution given in claim 1, i.e. a linker which is cleaved to release SOD, was neither
described nor suggested in the closest prior art document.

In consequence, claims 1-17 meet the requirements of Ant. 33 (3) PCT.

3.2.2). With respect to claim 18, D2 is regarded of being the closest prior arnt
document, and discloses a polypeptide comprising a human SOD and a sequence for

targeting the polypeptide to a human mitochondria.

Claim 18 differs from D2 in that it refers to a polypeptide comprising a bacterial SOD
and a sequence for targeting the polypeptide to a human mitochondria.

Such a polypeptide was neither described nor suggested in the closest prior art, and
could, therefore, not be deduced in an obvious manner.

In consequence, claims 18-24 meet the requirements of Art. 33 (3) PCT.

3.2.3) The industrial applicability of claims 1-10, and 13-24 is acknowledged
(Art. 33 (4) PCT).

4). For the assessment of the present claims 11 and 12 on the question

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-Aprit 1997)
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whether they are industrially applicable, no unified criteria exist in the PCT Contracting
States. The patentability can also be dependent upon the formulation of the claims. The
EPO, for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however, claims
to a known compound for first use in medical treatment and the use of such a
compound for the manufacture of a medicament for a new medical treatment.

Re Item Vil
Certain observations on the international application

1). It is clear from the description on page 5 that the following feature is
essential to the definition of the invention:

(1) linker is cleavable

Since independent claim 18 does not contain this feature it does not meet the
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) PCT
that any independent claim must contain all the technical features essential to the
definition of the invention.

2). Although claims 1 and 18 have been drafted as separate independent
claims, they appear to relate effectively to the same subject-matter and to differ from
each other only with regard to the definition of the subject-matter for which protection is
sought ..and/or.. in respect of the terminology used for the features of that subject-
matter. The aforementioned claims therefore lack conciseness. Moreover, lack of clarity
of the claims as a whole arises, since the plurality of independent claims makes it
difficult, if not impossible, to determine the matter for which protection is sought, and
places an undue burden on others seeking to establish the extent of the protection.
Hence, claims 1 and 18 do not meet the requirements of Article 6 PCT.

3). The cleavable linker of claims 1 and 16 should be characterized by
true technical features (e.g. claims 2 and 17) (Art. 6 PCT).

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997)
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CLAIMS

1. A composition for delivery of superoxide dismutase (SOD) to
neuronal cells, comprising:-
5 SOD; linked by a cleavable linker to
a neuronal cell targeting component, comprising a first domain that
binds to a neuronal cell and a second domain that translocates the
SOD of the composition into the neuronal cell, wherein, after
translocation of the SOD into the cell, the linker is cleaved to release

10 SOD from the neuronal cell targeting component.

2. A composition according to Claim 1 wherein the cleavable linker is:-
- a disulphide bridge between cysteine residues, one residue on
the SOD and one residue on the neuronal cell targeting
15 component; or

- a site for a protease found in neuronai cells.

3. A composition according to Claim 1 or 2 for delivery of SOD to
mitochondria of neuronal cells wherein the SOD comprises a sequence

20 targeting the SOD to mitochondria in the neuronal cell.

4. A composition according to Claim 3 wherein the SOD is a hybrid of
Mn-SOD and a sequence targeting the hybrid to mitochondria.

25 5. A composition according to Claim 3 or 4 wherein the mitochondria

targeting sequence is derived from human Mn-SOD.
6. A composition according to any of Claims 1-5 wherein the SOD is

bacterial SOD or is a derivative thereof that substantially retains the

30 superoxide dismutase activity of bacterial SOD.

AMENDED SHEET
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7. A composition according to any of Claims 1 to 6 wherein fhe first
domain is selected from (a) neuronal cell binding domains of clostridial
toxins; and (b) fragments, variants and derivatives of the domains in (a)

that substantially retain the neuronal cell binding activity of the domains of
5 (a).

8. A composition according to any Claims 1 to 7 wherein the second
domain is selected from (a) domains of clostridial neurotoxins that
translocate polypeptide sequences into cells, and (b) fragments, variants
10 and derivatives of the domains of (a) that substantially retain the

translocating activity of the domains of (a).

9, A composition according to any of Claims 1 to 8 wherein the linker
is a disulphide bridge.
15
10. A pharmaceutical composition for treatment of oxidative damage to
neuronal cells comprising a compoéition according to any of Claims 1to 9

and a pharmaceutically acceptable carrier.

20 11. A method of delivering SOD to a neuronal cell comprising

administering a composition according to Claim 10.

12. A method according to Claim 11 comprising injecting the
composition.

25
13. A method of making a composition according to any of Claims 1 to
8 comprising chemically linking SOD, a linker and a neuronal cell targeting

component.
30 14. A method of making a composition according to any of Claims 1 to

9 comprising expressing a DNA that codes for a polypeptide having SOD

activity, a linker, and a neuronal cell targeting component.

AMENDED SHEET
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156. A method according to claim 14 wherein the polypeptide further
comprises a purification sequence and the method further comprises
purifying the polypeptide and then cleaving the polypeptide to remove the

purification sequence to leave SOD, the linker and the neuronal cell

5 targeting component.

16. A composition for delivery of a therapeutic agent to neuronal cells,

comprising:-

10 the therapeutic agent; linked by a cleavable linker to
a neuronal cell targeting component, comprising a first domain that
binds to a neuronal cell and a second domain that translocates the
therapeutic agent of the composition into the neuronal cell wherein,
after translocation of the SOD into the cell, the linker is cleaved to

15 release SOD from the neuronal cell targeting component.

17. A composition for delivery of a therapeutic agent to neuronal cells
according to Claim 16, wherein the cleavable linker is either a disulphide

bridge or a site for a protease found in neuronal cells.

20
18. A polypeptide comprising a bacterial SOD or derivative thereof that
substantially retains the superoxide dismutase activity of bacterial SOD and
a sequence for targeting the polypeptide to a human mitochondria.
25 19. A polypeptide according to Claim 18 wherein the SOD is from
Bacillus.
20. A polypeptide according to Claim 18 or 19 which is a fusion protein.
30 21. A nucleotide encoding the polypeptide of any of Claims 18-20.

22. A vector comprising the nucleotide of Claim 21.

AMENDED SHEET
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23. A method of making a polypeptide according to any of Claims 18-20

- 57 -

comprising expressing the nucleotide sequence of Claim 21.

24. A cell comprising the nucleotide sequence of Claim 21 or the vector
5 of Claim 22.
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CLAIMS

1. . A composition for delivery of superoxide dismutase (SOD) to
neuronal cells, comprising:-
SOD; linked by a cleavable linker to
a neuronal cell targeting component, comprising a fi'rst domain that
binds to a neuronal cell and. a second domain that vtransloca.tes the

SOD of the composition into the neuronal cell.

2. A composition. according to Claim 1 for delivery of SOD to

mitochondria of neuronal cells wherein the SOD comprises a sequence

targeting the SOD to mitochondria in the neuronal cell.

3. A composition according to Claim 2 wherein the SOD is a hybrid of
Mn-SOD and a sequence targeting the hybrid to mitochondria.

4. . A composition according to Claim 2 or 3 wherein the mitochondria

targeting sequence is derived from human Mn-SOD.

- 5. . ~A.composition according to any of Claims 1-4 wherein the SOD is

.- bacterial SOD or is derived therefrom.

6. A cbmposition according to any of Claims 1 to 5 wherein the first

- domain is selected from.(a) neuronal cell binding :domains,of.c_::lostridia'l
_toxins; and (b) fragments, variants and derivatives of the domains in(a)

-that subs_tantially retain the neuronal cell binding:activity of the domain$ of

(a).

7. A composition according to any Claims 1 to 6 wherein the“second

‘domain is selected from (a) domains of clostridial neurotoxins that

translocate polypeptide sequences into cells, and (b) fragments, variants

and derivatives of the domains of (a) that substantially retain the
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translocating activity of the domains of (a).

8. A composition according to any of Claims 1 to 7 wherein the linker

is a disulphide bridge.
9. A pharmaceutical composition: for treatment of oxidétive--damage to
neuronal cells comprising a composition according to any of Claims 1 to 8

and a pharmaceutically acceptable carrier.

10. A method of  delivering SOD to a neurbnal.cell comprising

- administering a.composition’'according to Claim 9.

11. A method according to Claim 10 comprising injectirig the

composition.:

12. A method of making a composition accordihg to any.of Claims 1 to

-8 comprising chemi_c‘a_"y linking‘SOD, a linker and é‘neu‘ronal-cell _targeting

component.

13. - AAmethc‘)d'of making a composition according to any of Claims 1 to -
8 :comprising e'xpressing a DN_A that codes for-a polypeptide having . SOD

activity, ‘a linker, and a neuronal cell targeting component.

14, -. A method according to _cl'aim-" 13 wherein:the polypeptide further
: comprises -a -purification ?sequén_ce ‘and - the ‘method" further comprises

- purifying the polypeptide-.and‘then:'cieaving the pblypeptide‘ to remove the

purification sequence to leave SOD, the linker and the neuronal cell

targeting component.

15.° A composition for delivery of a therapeutic agent to neuronati cells,

comprising:-
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the therapeutic agent; linked by a cleavable linker to
a neuronal cell targeting component, comprising a first domain that

binds to a neuronal cell and a second domain that translocates the

therapeutic agent of the composition into the neuronal cell.

16. A polypeptide comprising a bacterial SOD or derivative thereof and

a sequence for targeting the polypeptide to a human mitochondria.

17. A polypeptide according to Claim 16 wherein the SOD is from

Bacillus.

18. 'A polypeptide according to Claim 16 or 17 which is a fusion protein.
19. A nucleotide encoding the polypeptide of any of Claims 16-18.
20. A vector comprising the nucleotide of Claim 19.

21. A method of making a polypeptide according to any of Claims 16-18

comprising expressing the nucleotide sequence of Claim 19.

22. ' A cell comprising the nucleotide sequence of Claim 19 or the vector

of Claim 20.
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